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(54) SAFETY DEVICE FOR BLOOD 
SAFETY OF BLOOD TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a safety device for an 
extracorporeal blood treatment apparatus which enables the 
adjustment of an ultrafiltration rate according to the amt. of 
blood and a method for enhancing the safety of the 
extractorporeal blood treatment apparatus having the 
adjustment of the amt. of the blood. 

SOLUTION: The ultrafiltration rate UFR(t) is monitored by a 
safety device 28 during treatment in order to enhance the safety 
of the extracorporeal blood treatment apparatus capable of 
adjusting the ultrafiltration rate according to the amt. of the 
patient's blood. The safety device 28 has a calculation unit 29 
for regulating the upper limit value UFRlim with respect to the 
ultrafiltration rate from a prescribed total ultrafiltration rate 
UFVges and a prescribed treatment time UFT. Further, the 
safety device has a monitor unit for limiting the ultrafiltration 
rate to the upper limit value regulated by this calculation unit 
and, therefore, the exposure of the patient to danger is averted 
even in case of a blood adjustment defect. 



ENHANCEMENT OF 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 



04.2.18 10:44 A!> 



ci9H*Mmvr a p> 02) ^ Hfl 4# I* ^ ^ < A > <h>«ihhmm»* 

#^2000-300 
. (P2000-300A) 

(43)!&B1B sp«12^1^ 7 B (2000. 1.7) 



<5i)inta.' mtsm F 1 T ~ 73 " 1, (##) 

A6 1M 1/14 5 5 1 A6 1M 1/14 55 1 

1/34 5 0 3 1/34 50 3 









5fcfS:£ ff^03&18 OL (^9 H) 


<21)ffl«#*t 


^61^11-149381 


(71) a® A 


597175086 








(22)fcfctfBB 


¥*£H^ 5 /328B 0999. 5.28) 




h • yifJl'v'^ -7 h • S y K • ^ 








(31)«*3fc£3i#^ 


19823811:8 




wymn&ftm> 61350 a— h -j*?> 


(32)«5fcB 


3pm0*£ 5 £ 28 B (1998. 5. 28) 






(33)«3fc*8^§B© 


FT>-(D£> 










(72)^g^# 










^^jg^^fpg, 61381 7U-FUt 








XHW, 12 






(74)f$SA 


100060069 



















(54) [|g9iCE>£*M jk»t^£S<Z>;fcfcO 



(57) 

-cm] R^i*i<i**jfciMccj6i;rH®'r & e £ £ 
m u f v „ . . * <fc c^fs© *asH^ m u f t a* h Kansas 




(2) 



^2 0 0 0- 30 0 



10 



i ] ***>e>*affli ( 2 ) ccct ot^ i 

(3) i^2^)l (4.) iCC»«3ti/caW«'( 1 ) <0 
(8) ±, 

M$ufr (t) r^o^MiilUFV Q .^ 
^«fcft©W1-«HSl(18, 19, 20) 

■r^/cajxoaws^.- v h (2i) 
M-il$UFR (t) %jta.ffl[fiBV«:ti5i;'cfSsrs > 

fc«b©WHS3.-^ h (2 3) ##KOJliL«» 

i!Ss£2c£^a (28).^ Blf S<D^RR^«?K«U F V 
, . , *5 J: CJW3e<D«UH«»B UFW BR?H*a* U F R 
( t ) ffWT*^***^***^*" *;> b 
(2 9) <fc, c<OW»^-^>^cfcoT*8S3n^lR^ 
jti$UFR (t) *s±BMBUFRM.*C«r&»^ 

tc, wb:x~* h (23) cc^^rjgffisnfcRs^aa- 

$UFR (t) «r±"»fflUFR,i.tc«IH"rS/c*0* 

h (3 0) i^«Ct^Mi«, JflL^* 



20 



[ wass 2 ] mn<o±mftm$M\} FV;„'t 

^SB^UFTiCD^^JF^T^CiCCcfcoT. #kSB$ 
IHU FTrt-C^^pSU F V 8 .. «MTr 3 
/c^CC^^c^RS^^^UFRM^^ffi-Cfc 
^ $^OC^(^®^UFRMCC^a^G^>C 

itc^o-TilSfflUFR^.^a^tBr***^^:, 
» h (29) ^fissnrci.s,. i latt 

aBa*cc»r s±Rfiiu fr,,. ( t > i)mi£*iigerc& 

2>£>?tc. tm^-yh (2 9) ^M^ntl^, IS 

■[MURE 4] . PWiilUFVW^nti^t 

K^aift*«:*f-rs±IRfflUFRi,. (t) 
.aIfi6"C**J:^ tc, Itm^^-^ b (2 9) #MSht 

i satt©Sc±san. 
ihu f Trt^wso*iBW«*u f v... «mm-* 

C«l] 



C/FT t/FT 



(C<D5£T\ t<0(C».UT4> ( t) = 0, t£'0CC*f 
Utd) ( t ) = 1 ) «c«r>r.1WE©K>ji!tt CCteW&JiKg 
iUFRn. (t, a) ^S^-C^^cfc^CC, ft# 

jl^^h (29).*w$nt^^, ««a3*/ctt4 

l«2] 

UFRR(t) - (UFV^-UFVW) / (UFV-t) 

«:sec\ »ffi<o^-c*aaiB#rauFT©Jtc*5fc*<jffl"c* 

S«FlBrtW:, ^a^SUFV^StS-lt^CiCO^* 

zm&mw-i&M^u f rr ( t ) *sasoi*6"c* o , £ 

P>tcCO»*RR«-«a*UF.RR (t) «r«*D 

SCiCC^^rcO^t.tCfeWSiHfflUFR 

ii. (t, a) ^^Dj^^^ct^Cc/it^^^ h 

(2 9) /iW^ntt^, «*S 1 IBSSOS^^S. 

[M#a7 ] 3BbWRW«ft*UFRR ( t ) 

*H«a*u f Kutms^^tc^mmm^m^r^ 
msst (34) e>nrfc o . $ e>tc^RB5+«ia 

(3 4) 3wjBjas*i"cc»*. wsjusesasos^asa. 

[»*3S8 ] «bWR*Wa*UFRR ( t ) 

mmic%t?2>±mM\J fr,«. <t tb«r a/c^otte^ 



a*WT4»«8a (3 4) *i»W6tir*5^ 
JiRRfilUFR^.^ffl^-SxbSfR^asn^cfc^CC, « 

$&£>a (3 4) tmmztixi^ii »«s6ia»©3c* 
30 cft*^9] sanu^* h oo)^ aws^-* b 

tcJ:r>r*S3E3tifelR^a«*UF"R (t) *BBW^«lia 

$e>tcBwasa*uFR^T»«<fco^c*o^*&cc ■ 
Rftata^u f r ( t ) #_bmiau f r, « „ 
Rsn*<fc5«^ isa--;F ( 3 o > jWK/t£3*vci> 
& , i e> 8 $ -c<dw na> i 3issi&<D2c^ 

/c^at^ot, ««*»6/*aBKcJ:-3TJIl 
40 Si»2CDS<k«:^W$n/caW«OWl<0S©APCC 

fgi (DM<DaP^6.^tc^ i *t:c^jfii^SfHi < BK<t, 
fws©«!«ii#ra u f t <dpiU «:aw«o» 2 o^#> 

«a*UFR (t) "CBffSO^RR^^SU F V...J&. 

HVHffiMU F R (t) *i(iL«fiBV«:i£orJSS-rs 
50 ac©35ttSW* -rncto^, p^<D^PR^f?ii«SU f v 



(3) 



2000-300 



^IS$UFR (t) ^±RBffiUFR,i.CC*IJBB'r^. 

CW3R3B1 1 ] W£©^H«-«7Kfl:UFV q ..<k»fS 
0»ifiFBUFTi©B*M1-ac<fc«Cj:ot, «kS 
&HH U F T J*3 -CBfSO^feRS^avRjSU F V 0 . . 10 

tC^Bj^^M&il^U F RMCC^^a£f£C£ C<i:&CcJ:o 

riiwiuFRn.tasTs, i»*«ioiatt©* * 



WtSiRilUFRu. <t)#«4>-r*> »3#® l i 

[ w*3B 13] rb^-ssksu f v^w-rcconri®^ 

jgjt^T^±MUFRn. (t) ^^>T^, ft 
*3B 1 1 f Ei£<0^o 

c»3jwi 4] wffio*iawaK»uFv„.iwjE 
o^s^wiUFTicbw^jBjiR-rsciftcjc^r. aas 
i«m u'ft ^mm<D±m9ymmmu fv,., ^^§i-r 

[»3i 



(ccosafc. t <0&C*fUT<3> ( t) =0, t^otcs* 
UT4> (t) = 1 ) "«i|ifior«F5EOB#jSt CC*y^5±K 
fiUFRl i m ( t . a ) 12*fc 
til 3SBtt<D^Tffi. 

c 1 5 ] m m<D±m\-m&st u f v . . , <t 

<D*QfflH#IKI UFTi* 6X©»«a 
[«4] 

UFRR(t) - (UFV^-UFV(t)) / (UFV-t> 

cctto. wscD^-rAasKSFMUFTo^cfefeWfflrar 

^M^iilfUFRR (t) £6&cco 
^RB^iSM^UFRR (t) Ma^iCSCiK: 
J:-3tC©Nf* ttC*$W^_tPfifiIUFR,,. (t, a) 

[l»*S 1 6 ] MAHM-tt&VU F RR ( t ) Wft 

BWSKa^uFRMitttaiu. $e>tc^*Rii-aia*u 

So 

Cf»«3B 1 7 •] 8bfcRi1-«»*U F R R ( t ) «RM 
aflftSp«:*trS±IRfflUFR,i.<bJ:b«C/.; -BRfflUF 
R, f .*jBit*<fcWll*sUiSn*, 5l2tS(D^ 

So 

[»«3B 1 8 ] Br5£©K*H*ifi*U F R ( t ) ^rl©^ 

R*iTRSffl«fcO^#C^*i^«:©^. P&^i&jE^UFR 
( t) aW±|Rfl[UFR,,.«:«»*ti-&, .W*qil 0#> 
6 1 7 1 «SBB©^tt. 

CO 0.0 1 ] 

a, WfcjfcMawasa. jfiL«a»sga*/c«i(iLiRaw« 



[0 00 2 ] 

i. iBtr (HD) tCte^r«ffifSW^»»aS?W^i 
bTfTbtt£©te:**U ifo/S&J&ia (HF) tttR^L 

[0 00 3] «Mtt*«*l^i*««:«fc ^ r c 
«!»cc*D5ftiaw*-c*>s. jfiL?ga(E5i><cspfr*««<o; 
[0004] ^sosasffirtt. H5e<oR?«jfl*u 

[ooo5] wm^temftWMZtiztitfSM* -rtt*>% 

^PK^iSS[fiUFV.. B *jJ:anK^aia*UFR«, Jb 



5 

o/c0r£>£ o io. 

[0 0 0 6 ] 
[0 0 0 7 ] 

&>ic&mwmz^ £3tt££SMtf. mm<b&mfttiH8M 
fed: o^f^^s^r H i^ ^mw-m&mttctt-r z±mm* 
ffim*r2>tcti><D%m^~v tt. ft*^* hector 

[0 00 8] $ 6«C, JiSB<DSRiS*«P^-r&3rcA«:*» 30 

tew, tftgp^~* hcc^or}g^3n/cBwaai**± 

[0 00 9] 

WiiiUFV,,, iBff5E<OAaSB*raUFT<b3&>6« . 
SS-ti^JhRRfBFRM.CcffllRBT^CiCCtpr, A£ 40 
©«*te*Ji*«>€>ft*. ±Rffl*l^l-«ia^*5J:^«Lai 
i^ratciliaiS^-SCitcJ:^, H5*«a**rKJrc* 3 

*tt***«<*ft*, 

[0010] HgU^ffif&ftmttCte^tX. HfrS©4H^ 
8«tU F V a „.iBlfS©Ml^BU F Ti©B^M 

asrnu f v Q ., *»«r&fc»ccie*&^is^a«* 

UFRM3WS5ESft&. -XtC. CCD^±SK^iaa*U F 

R M 0C«» a 3rf£ D & C £ Ct J: o T fi|J1-«a* U F R tC 50 



2000-3 0 0 

.6 

[001 1 ] SiJ<D$f £ Ut»3Bfc*»Ctt. «FSH^«ia 

■ [ o o i 2 ] »* uc»H3Sfe»««:*pc*r % &&B$ra*<D 

[0013] *ij©*?£ oc^«««c*5c»r . BK*f«a*w: 
strsiisffluFR^.w," ttfrtowvMtutp&mu 

-Cttttl»<fcC>9 CitCigSSbT C<DB&)<Dtc#> . 

mrtcc, Ps^a^s^^gi-c#^>^fi^aa^uFR 
r (t) swasti*. a«c; c©^Rw*«a*«: % »■ 

*L<B1. 5-2. 3T*-2>««a*«D*CiCCJ: 
^r, CflDWjat Ct&tt^JJKfflyFR,,. < t ) 3WB 

eftj:0:*#i^^S3ft£C£cc&£ o c©w 
Rtt, K^«a*cc»r^JjRffloii:«wttTWiJt« 

*B*CCW, itS^*©^W^c«5b3&sSfi3t]i*. 

[0014 ] ' jdLfflaaa««<DSsaffl^ „ kc^ot-jbs 

^«asn^^*«^»«$n»ttc^«Btt*s*s. 
[ooi5] ^n«5>^, «ij<d«f* n^ff^r^, ^ 

*RBW-«a*UFRR (t) *JblMUFR,,.*$J:tf 
>*/ctt?iaB^aii*U F RMitt^*fc*©it« 

F RMtecfcC^/* ZcW±iKffiU F R, i . ^ 



mm & j**t z tc&<Dmmm.*m u x ^ * £$?fi$^~c 

E^iSjft**±IEfitUFRn.«:WJI8"r 

£• 

[0017] 

*-^t»r»fflccttw-r*. ant s^s^iiB^^cjfii 

[ooi8 i-jtfasawaasiBwaws i £*orte 
o , c i ^tmmm 2 tc <t ^ -chubs 3 1 a#T*& 

tcmmzti. mffimmiizmffimmmeicmmztixi,* 

£o 6Jfll^*&e^ 7 #3S«S 1 OJftiiffiS 3 (OX 

A#CCR -3tC^o jfii«fiW&«K 7 cc tt]MW> ^ 9 «s 

[0019] SffjRB 1 0 *>6**fi8«»&eiB 1 1 
^zz.^. *;M3 CD^ 1 (OW-'&M 1 2 ©APKtt^Cte 
0 , 1 2 <OfflP^ 6 «»StS 1 ©SStSS 4 OA 

P«CJB&(,>Tlr»£>. 

[0 02 0] aWjRSPffi«IS 1 5 tt®«HKS©aiP*>6 
'Wliai? h 1 3©»2©¥«I1 efctt^Ctefl. ¥ 
wmi 6(DtBP^6«SPtHSBi 7Cc«6i*ro^. ««« 

spta«f8i sect*, «B:x~* h i 3 <D±mnxmtirm 

[0 02 1 ] v b 1 3 <DJft2 <D«B2 1 6(D± 

4Nfc t/C * 9 . C <DmMtiMttt 1 8 KKftttMSS 1 

[0 02 2 ] R^zajR^>^2 0#ff±LClr*5IIIH** 

h 1 3li— 2ctf9t5 ^flS»6 i©B©« 
(*©SmK»*fflih"rs. C<DVtUTXl*l&9imMZl7 

j:-z>xv]!sbxm%2tis c<Dm&#> i<om 
vmm* '#«rs . 

[ 0 0 2 3 ] jftL^liRK^JfeffiaWisKa^CCMSP© 

iiiB v ^a^^/cto«a^ ? h 2 i zmox 

C»4. h2 nif-^«»2 2Sr/M/CiJ3® 

* h 2 3 tssKsnr***) . ccofjggp^-^ h 2 3 
tt^-^aS»2 4£/rurPim§vE* >7"2 otmffiZ 



5) WB200 0-30 0 
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[0024] ^soa^cfi^stt^tis^K^affisu 

10 * h 2 5#Ktt&*iC(,»S. C <£> A?3 y h 2 5 7 s 
-4r3«K2 y>2 3 *lTt,> 

Sffigp^ * h 2 3 »J3E^x— * h 2 1 r«5ES ft 
/c^P^MtB V&CifcCC fS^CZ^SB^FiBUFT 
Hate, ^©±HWaiaMUFV„.3ft«»«IStlSJ:9 
«C BW-aMK#>^2 OOPK^aia^UFR (t) £33 

[0 0 2 5 ] ;W ?^.2 7«r8Rff a r«C^«CJ:Q 1 S^ffi 

[0 0 2 6 ] 2 8 «jfiL«jHBffl^fi<D*»*CC.« 

zL^-y b 2 9 tm^^y b3 0 £&mUX*S*) v C tl 
^^^-^^3 ICCcfc-ofSl^SJKStl 
TC^ 0 ^BU^? h(i^- ^^3 2^^0^1151^^ 

[0 02 7 ] ^±^§2 8 CDit#^^ v b 2 9 ti^© 

iwittuFv,,, iwso*aa«FHiuF Ti^e>K& 

30 [0 0 2 8 ] X^T 9^3 3*»«5T*C±"CCJ:oT. « 

ffl#«^»a2 8<Dmft*ffjh-c**. c^cict : 
xi§m$ti2>±mmicmmT z> c <h^r^ a. 

[0 0 2 9 ] 02tt, S±gg2 8CD!^m^.^9 h 3 0 

[0 0 3 0] AaSM»&«F«:». Jto.^a«f®i®^acDA^ 
40 ^»;h2 5 ±WiiffilUFV ailt 

o^ra uFTfc<t af*/ME^aa*u fr i1b ^a^ 5 n 

v bi>m?2>C±&X*2> 9 £*BW©^7^-^UF 
V 0 ../ U F TfccfcCf U F R.,.„ . . tteWSStjai 9 b 
2 3 Kl<fc tl/c®«-iSa*U FR (t)^ I 

JB:a.-* h 3 0 tceaSti*. 
[0031] ^1-^- » h 3 0 ggte^L^ 9 h 2 3 cc 

^t!^^/clMII$UFR (t) ZVmmM^ 

oT»fflttts«-r*Jt«»a*wori^. ufr 
50 c t ) #ufr„ 4b j:d/in$i^^oc«, m9bmMm<D 



(6) 
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■*JRtttffrft&l>. UFR (t) ^UFR„,.«fcOW 

«*UFR (t> iltttSn*. UFR ( t) OTFR 
FR (t) £br±RttUFR,i.*?Bje*"*. 

»-r & tin&r: s Ba«» > 3 owawB^^v H2 3 

[0 0 3 2 ] £TFK. Pf^aa$UFR,uiWS± 

BMicrtwet»*Bi«:ittwr4. ie^K«2 8<Dtm.3.~ 
» h 2 9 «^©^iRa«iB»ij f v qe , tmrnvtm 

UFRMttWi*. * 
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* 



[5] 



• UFRM - U¥V su rU¥ 



«^R«-aBft*U F RM^6 JiKffiU F R„. *3c© 

J: 9 
C»6] 

UFR^»a_UFRM 

CCOmS. 1. 5<a<2. Sr^S., CORffflttjB 

ufr,,. tt^R^WMsu f rmktpw-8 cas 

[0 0 3 4 ] UC»SIS6»««:*5C»-C, St*:*—. 

.[»7] 



CCD^. t <0CC*tLT4> (1 ) -=0.. t ^0«C»U 

r<i> ( t ) = i 

[0 03 5] B3», IKtt^*<E>±KfflU F R 
MB (t, a) t i©»at^7-C*' 

£ e CO»A Kffi«ttttWI(^«aai*UFRM«r» 
«ffi«ffitt«y£B*M U F T*** iOTW.' 
3o(DiiSii^7^-^a = UFRn. (0, a)/U 
F RMK1 <fc -pTK^JS n^. ffiilWIte^FtCtttHISWlK^* 
RS^aifi^itg^n (2 — 2. 5 UFRM) t 

tc^tT&SM fctfl*$ cc ct r> r «5E £ n & 
[0 03 6] ^4j^J^^^'JW:4ai,v-cjfiL?SSI^Ii5«, 

«:*s^jftfliHt3«»stitti*. c<om&. vmm&z 

[»8] 



UFV(t.a) - a-UFRM •t-(a-l)* 



2-UFT 



[0 03 7 1 14 CCt^T I — SOPfi^«»* 
(UFR = UFRM) rWW$n/cl^l/T^ 
-So C-©»*, tSM«ffltt*B»5^«iK*UFV...K:J: 
0 . StJl«ffl««!:®B#rdlU F TtcS^C^cg 

( t . a) teftilil I i\ I I K I v<oo>m^«:S£ii 



T^iPMUFRn.^PWiii^UFRR (t) 
CCtumbrfcO, C©»*R^«ift*UFRR (t) 

[»9] 

UFRR(t, a) - (UFV^UFVCO) / (XJFT-t) 

[0 0 3 8] C©«*R^«»*UF RR ( t ) Kg-? 

30 ess i o ] 

UFR^Ct, a) = a_UFRJR(t) 

COti^, l<a<2. 3Ta5£ 0 
[.0 0 3 9-]H5tt. H»a«lUFV(t. a) 

«±l^«iB«UFV„.K:<fc-5affiT?*D. ttffittffi 
tt^ffiB#HUFTtcJ:SB*^*S. H5CCW, i4i 
Jt«r*tW63^tCT*ttl^»ilHtUF V (it. a) 

©±##me>n, cod: 9 sc±*».. s«or^N»ij^*ff 
cc <t o r tr *>n £ # *c£. c & ..' 

[0 04 0] «^RB«±fBO*SW*©K^«:. 3 6 
(C«*R&a 3 4 £W U . " C (OWKKK. 3 4tt/ 7 s - 

[0 04 1 ] ^#££ate, »*R$*«ift*U F R R 
( t ) t W-^M^mMmv F RMi ZttMST? Z> J:b$5^^ 
50 ^WUtl^o ¥^nSl^UFRM^iB^.S^ * 
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[ 0 04 2 ] Baffin- ?H23tt, 'UFR(t) 

tm$mmu f rmj: o** < ft* -t yicBwraawu 

FR (t) SriEfplT^o C iES&^ffTrra^ 
*H?K*B*U FRR ( t ) «^«M«MCC*>^: otU 
FRM^rTlHl^c CCD^fRte, ?i«BWU F RMSrffl 

*\ aSOWSRff U F RM+ A U F R«rjBxfc«^, 

[0 04 3] W$m&3 40hb$S^S«> »*«ifi*U 
FRR(t)*. WiiifOiMUFRn.i^l: 
«T So «bSWR««ft*U FRR ( t ) *s±HMB U F R 

Tc racisms ^ »^>awtr *^ct*«fflt«:»i- 

[0 044] 1^612. ^ fc£*«*M* 20 

i§$UFR^Sb/c^-^^Ul^ (ft* I) o 

JUT 2>^:«>CC^S^»*RR^a«*U F R R#±*T* 
(ft* I I ) . J^«jfi$U F R R i^I^«I?U 
FRM (ft* I I I) ±<D&&#* HBtCST^sStVC 

CIS 1 ] S^iS€:«^fejfiLvK®WSaSa<0«lB§ia-C 
[S3] Aa^TB*CC^o-C_hK«I* 5 TI8|"r&3r^* 

s<Di^^®frc^>ri^i*a^tc*[-r^±RifiiUF r 
H . <t «uh$n i <oiw«* *t ^ ^ 7 * * - 

SWc*5li-CRS5^«l7ffiSU F V i#ifflB*IB£<DKI0R** 40 



^12 0 0 0-30 0 
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[H6]."BB^«ia*UFR. ^^Pfi^fi^M^U F RMfc 

1 9«r« 

3 jfoiKS 

4 mmmm 

6 3ffiK«9l 

7 ifiL$S4K«d«B 

8 jfitfKSEttfgSS 
9 
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